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The Future for Light Alloys 


Ironfounders were more than interested when 
Mr. W. C. Devereux revealed to them in the course 
of the Edward Williams Lecture that to compete 
with aluminium, the ceiling price for iron castings 
would in the future be 4d. per lb. Obviously this 
only relates to cases where the designer has a 
choice of raw material; nobody, for instance, would 
suggest the use of aluminium for boiler grate com- 
ponents, let alone sash weights! Yet it is conceded 
that the two alloys will find themselves in competi- 
tion. It is obvious, considering the aluminium 
industry as a whole, that the major outlet is. in 
transport—motor vehicles and aeroplanes. Other 
important users are the electrical, steel and hard- 
ware industries. Low down in the list are auto- 
matic delivery machines, carpet sweepers, and 
general engineering requirements. Regarded from 
this angle, the major factor influencing the market 
for aluminium will be the level of activity in those 
consuming industries. 


Mr. Devereux made a strong appeal for free 
imports of virgin aluminium to this country in 
order that the users of the metal—which include 
the light alloy founders—should be placed in the 
most favourable position vis-d-vis the export 
market for finished goods. His argument is re- 
inforced by some American statistics. These have 
been worked out in probable post-war consump- 
tions on a basis of 15 and 10 cents a lb. alu- 
minium. Here are a few comparative figures :— 
Washing machines, 15 million and 35 million 
lbs.; regulators, switches, etc., 150,000 and 104 
million; office equipment, 2.2 and 2.75 million; 
derricks and cranes, 20,000 and 700,000 Ibs. 
For most lines of goods—and many are cited—the 
increases range from 15 per cent. to double. 


Popularising the metal for novelties will not be a 
major factor in the overall situation. A bull point 
in favour in the future may be freightage costs, 
presuming that commercial aviation becomes com- 
petitive with rail, road and ocean transport. Con- 
Sider the case of goods sent from Birmingham to 
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*mechanical and age-resisting qualities. 


Bagota. At the moment there is, in all prob- 
ability, lorry to the goods station, rail to Bristol, 
shipment to Guayaquil, and finally by air to 
Bagota, as this city has no rail connection with 
the coast, but has enjoyed for years a highly de- 
veloped airway transport system. Here, then, is 
an obvious case where the competitive position 
of aluminium is highly favoured from the view- 
point of cost of freightage. In a lesser measure 
this feature should apply to the Rand, Central 
China, and many other parts of the world. Again 
use begets use, and if the railway companies use 
aluminium wagons, the general tendency will be 
to load them with lighter goods. People will begin 
to think in terms of lighter components. 

The present demand for aluminium houses we 
regard as ephemeral, but none the less an extremely 
useful contribution to the present shortage. In 
general, the publicity campaigns have been good. 
They are at least reasonably honest! That com- 
petition can be expected from plastics is a 
certainty—especially in the novelty market—but for 
materials expected to have a long life there 
is every prospect of aluminium winning through, 
unless research can bestow upon. plastics better 
Summar- 
ising, the prospects of aluminium will in 
the main depend upon the level of activity in the 
domain of their biggest buyer—the transport indus- 
tries—and the coming .of commercial aviation 
favours low weight machinery. Generally speak- 
ing, we would expect the pre-war output to increase 
by between 25 and 30 per cent. under normal 
peacetime conditions. 
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BOOK REVIEWS 


“Time Study and Rate Fixing.” Edited by the Insti- 
tution of Economic Engineering, and published by 
Sir Isaac Pitman’ & Sons, Limited, Parker Street, 
Kingsway,. London, W.C.2. Price 20s. net. 

This publication is based on lectures given by F. L. 
Meyenberg—presumably before the Institution of 
Economic Engineering. The existence of the Institution 
of Economic Engineering was unknown to the reviewer 
before the appearance of this book. Now,’ after study- 
ing it, he feels convinced that the type of work 
disclosed is. exactly the same as the world expects and 
gets from the Institute of Production Engineers. No 
apology is needed for this initial digression, as the 
preface to the book is frankly propaganda for the 
Institution. So far as the reviewer can remember, this 
is the first book he has encountered which has been 
written by an individual and edited by a committee. 
The experiment has not been too successful. 

I! but American foundrymen will gasp with 
astonishment to learn from a footnote that “ moulding 
boxes are usually known as flasks in foundry practice.” 
Again—in Fig. 9—castings are given the ugly title of 
“workpieces,” whilst in Table II this phrase is again 
used to denote “components.” Moreover, the actual 
captioning of this particular table is faulty. In plain 
English, an otherwise quite interesting book has been 
badly vitiated by the lack of proper editorial super- 
vision. It is very logical in its approach to the subject. 
It starts off with a consideration of the full significance 
of time; follows up this with rate fixing and the 
determination of time studies, and then deals with the 
application of the data derived in engineering works 
practice. Finally grinding operations have been chosen 
as. an example of application. V. Gi 8. 


“ Factories Act, 1937.” A concise summary applicable 
to iron and steel works, by E. L. Macklin, O.B.E. 
Published by the United Steel Companies, 
Limited, Westbourne Road, Sheffield. Bulk 
prices: Bound in Rexine, 2s. 6d.; paper bound, 
Is. 3d. per copy. 

It is .regrettable that individual orders for this 
booklet cannot be entertained owing to the difficulty 
of distribution. It appears from a perusal of the 
book that the iron and steel industries are not 60 
heavily involved in legislation as is the foundry. Thus, 
in any case, the survey would be complete from that 
angle. As a text book for executive offices in and 
around a steel plant it is ideal. The author is obviously 
a master of the subject. 

oe a 


Issued by 
Denmark 


“How America Eats.” By Robert Dent. 
Barkers (Contractors), Limited, 25, 
Street, London, W.C.2. Price 2s. 6d 

The major part of this 44-page brochure is taken up 
with the reproduction of menus from American 
hotels, railway restaurant cars, and industrial can- 
teens. Apparently without the existence of the equiva- 
lent of our Factory Canteens Order, 1940, “ factories 
have developed canteens on an amazing scale,” but 
they are not as yet profitable, nor, indeed, do they 
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“break even.” The labour cost—in spite of a maxi- 
mum of mechanisation—must be high, as at the 
Willow Run plant waitresses receive £1,000 a year for 
a 40-hour week. Such rates obviously encourage 
absenteeism. Managers of British canteens are up- 
likely to pick up many ‘hints of great use to them. 
yet they will no doubt enjoy learning of how things 
are done “across thé water.” 





NOTES FROM THE BRANCHES 


SOUTH AFRICAN BRANCH.—The May meet- 
ing was devoted to the discussion of problems sub- 
mitted by members. The president, Mr. P. L. Ward, 
raised the question as to whether the gas escaping 
from moulds should or should not be lit. Unlit gas 
escapes more quickly, but vitiates the atmosphere 
with noxious fumes. The meeting was in favour of 
continuing the traditional custom of igniting vent 
gases. Grose asked for advice as to the best 
method of making 200 6-ft. dia. flanged rings. The 
method used was to mould six in a box with first 
one external runner and later two. The wasters, 
after machining, were but 5 per cent. Mr. Bullock sug- 
gested the making of a cylinder with six internal 
flanges and parting off in the machine shop. The 
question of using two ladles was also raised. Col. 
Grose also introduced the making of a special fly- 
wheel. Splitting the boss was the best solution. Mr. 
Bullock left actual foundry problems to discuss the 
sub-zero treatment of hack-saw blades and drills. 
Beneficial results had been noted. Other problems 
dealt with were piston-ring bushes, 18 in. dia., which 
were produced to size by the excessively hard ram- 
ming of a green-sand mould and a 7-ft. 6-in. span 
wheel. 


SOUTH AFRICAN BRANCH, CAPE TOWN 
SECTION.—At the March meeting, over which Mr. 
Rowley presided, Mr. Sylvester continued his talk on 
the “ History and Geometry of the Screw Propellei,” 
and dealt in détail with the preparation of the tem- 
plates. The April meeting was given over to the 
showing of films on “Power Transmission” and 
“ Springs,” followed by a general discussion on gears. 





Tue University Court oF GLascow has gratefully 
accepted from Sir Frederick Stewart a further gift of 
£10,000 for the extension of the Engineering Depart 
ment. 


THE MINISTRY OF SUPPLY announces that all restric- 
tions on the release of copper for ap! manufactured 
goods for export are now removed by the Non-Ferrous 
Metals Control. 

DuRBAN FALKIRK IRON COMPANY, LIMITED, are opet 
ing up at Newcastle (Natal) what is considered to b 
the most up-to-date light-castings foundry in the Union. 
It will employ when completed 1,000 men. The firm’ 


staff has been responsible for the design and equipment. 
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GRAVITY DIE CASTING* 


By A. R. PALMER 


The requirements of gravity die casting are very 
exacting. There are several qualities which play im- 
portant roles in casting properties; for example, resist- 
ance to cracking whilst the casting is hot (hot short- 
ness), crystallisation shrinkage, fluidity, freezing tem- 
perature range. Crystallisation shrinkage must be 
compensated for, and cracking avoided. Metal cores 
must be designed for rapid removal to overcome hot 
shortness, such hot shortness being dependent upon 
the particular alloy being used. Hot shortness is 
probably the worst enemy common to all the casting 
processes, but is especially so in connection with 
gravity die casting. The fluidity of the particular 
alloy must be taken into consideration, and the die so 
designed to allow rapid removal of air in front of the 
path of liquid metal. These then must be taken into 
consideration in the die design. 


Die Design 

The first consideration in die design is the produc- 
tion of consistently sound castings in the particular 
alloy specified, having determined the crystallisation 
shrinkage, fluidity, degree of freezing tempcrature 
range, and degree of hot shortness, these characteristics 
determining the positioning of the casting in the die, 
for running and adequately compensating shrinkage. 

The method of running is determined by the fluidity 
of the alloy, surface areas of the casting, and the 
ability to fill the die cavity completely with as little 
agitation as possible. It must be borne in mind that 
the dies being constructed of metal, the casting must 
be so arranged in the die as to allow the air in the 


cavity to be freely emitted in front of the path of - 


liquid metal. . 

Castings are poured by three alternative methods:— 
(a) Running from the top and through the cavity, 
ensuring according to the complexity of the casting 
adequate compensation for shrinkage by progressive 
feeding with hot metal (see Fig. 1); (b) running down 
the side of the casting, ensuring smoother flow, cleaner 
appearance casting, less possibility of entrapped air 
(see Fig. 4); and (c) running from the bottom of the 
casting ensuring a very smooth flow, and according 
to the complexity of the casting will allow of gating 
which might otherwise be difficult (see Fig. 3). 

Two alternative methods are used for the location 
of runners—one method is to place the gate of the 
runner at the thick section of the casting so that 
liquid metal at maximum temperature may continue 
fo compensate shrinkage. _ The other method is to 
place the runner gate remote from the thick section, 
the metal arriving at the latter being cooled to such 
an extent that it will solidify progressively, and in 
equilibrium with the thinner section (see Fig. 4). 


—_——__ 


* A Paper read before the Lancashire branch of ‘the Institute of 
British Foundrymen. 
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Considering the exacting 
qualities demanded 


Choke Runner for Piston Castings 

A special type of runner (Fig. 5) has been developed 
for the running of piston castings, and cylindrical 
castings of this description, and has for its special 
object the choking of the liquid metal in the runner 
cavity, the runner cavity remaining full during pouring 
operations, thereby overcoming any possibility of air 
being drawn in by the stream of metal, overcoming 





Fic. 1.—Top RUNNING OF A GRAvVity Die CASTING. 


very largely blowholes in the ultimate castirig: The- 
runner cavity is of such a size as to control the flow, 
and it becomes necessary for compensation for 
oe to be allowed for in the manner shown in 

ig. 5. 

Having then, according to the complexity of the 
casting and characteristics of the specified alloy, deter- 
mined the method of running and gating, and type 
of runner to be used, the position of risers to com- 
pensate shrinkage, due to consideration, is given to the 
“splitting up” of the die, first to allow of easy and 
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rapid withdrawal of the casting, without creating, as 
far as possible, undercuts, which would necessitate the 
introduction of loose pieces. Full consideration is 
given to the tooling of the die to ensure that any 





Fic, 2.—SIDE RUNNING OF A GRAVITY Dik CASTING. 


and all parts of the die cavity can be accurately 
machined. This factor may determine further splitting 
up of the die, though not necessarily as a moving 
part, but subsequently dowelled and fixed into position 
in the main die part. 





Fic. 3.—Bottom 


RUNNING OF A GRAViTy DIE 
CASTING. 


Another factor to bear in mind in splitting the die 
is that, having ascertained the basic jigging location 
points for subsequent machining operations of the cast- 
ing, to overcome variables it is necessary to consider 


these location points in the design and endeavour to 
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control such points as fixed parts of the die, or if 
moving parts are considered necessary, so controlled 
by die location keyway slides that there is little 
danger of variation. According to the complexity of 
the casting, introduction of means for adequate venting 
must be considered, and may determine further 
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Fic. 4.—LOCATION OF RUNNER FOR 
VALUABLE SECTIONED CASTING. 





splitting up of the die, by inset plates, subsequently 
fixed into position. 

Having determined the position of runners and 
risers, with a complex casting of such a nature that 
there are thick masses remote from the runners and 





Fic. 5.—TypE OF RUNNER FOR PISTON CASTINGS. 


risers, it now becomes necessary to resort to methods 
of chilling the thick sections. There are two alterna 
tive methods, one of which (Fig. 6) is to insert into 
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the die a loose core covering the thick section, this 
core after each casting operation is withdrawn from 
the die, cooled in water, and replaced for the next 
cast. 

The other method, shown in Fig. 7, is to insert into 
the die a fixed copper chill. This chill takes the form 
of the thick section, and protrudes through the die 








Fic. 6.—TypicaL Loose 
CorE ARRANGEMENT 
IN Die CASTING. 





LOOSE 
CHILL 
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Fic. 8.—SHOWING THE RIBBED CONSTRUCTION USED 


FOR DIEs. 

















are mainly constructed from mild 
steel. In considering the construc- 
tion of the die, many special 


FIXED: problems arise, in particular, die 

life and warpage. The life of a 
COPPER die may be determined by warp- 
CHILL age, breakage, erosion by molten 


aluminium alloy, and manual mis- 
use. Of these, the greatest problem 
in design is that of warpage. The 
mould parts, therefore, should be 
designed so that there will be as 
little difference as possible in tem- 








3 perature between the hotter and 
cooler parts. The construction 
should be of a structure suitably 
ribbed to withstand manual mis- 
use, such as that shown in Fig. 8. 
Care should be taken that ribbing 
of the die does not lead to an in- 
flexible construction, the ribs being 











placed in- such a manner as to 








CHILL 











with a large head of copper to the atmosphere, the 

d of copper being integral with the chill. The 
heat is conducted away from the faces in contact 
with the casting by the large head of copper, and 
Operates quite successfully as a chill. 

Die Construction 

Gravity die-casting dies are constructed of a good 
close-grain cast iron, readily machineable, and _heat- 
resisting. Small cores and small loose parts of the die 


Fic. 7.—THE Fix—ep COPPER 


allow of free expansion and con- 


METHOD. traction. 
Where large sections are con- 
cerned, a good principle is to break up the 


large section into two or more die parts, each 
die part being free to move by thermal ex- 
pansion and contraction, independently of the other 
parts. The required wall thickness of cast iron around 
the cavity of the die varies in accordance with the 
particular casting under consideration, and the thick- 
ness of the wall varies from as little as 4 in. up 
to 1 in. or more, and is dependent upon the size and 
sectional thickness of the casting under considera- 
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tion. It therefore follows that as the die must operate 
at a certain maintained and controlled temperature, 
that with small castings of small sectional thickness, 
and little weight, that the wall thickness of the die 
should be correspondingly thin, this will allow of 
rapidly heating the die and the maintenance of die 
temperature by the speed of working, and the amount 
of metal being poured into the die. Dies for the pro- 
duction of large heavy section castings of considerable 
weight therefore require a heavier section die wail, 
on account of the greater volume of metal being poured 
into the die, rapid solidification, and the necessity for 
overcoming local over-heating of the die. 


Venting 
Adequate means must be provided to vent the. die 
fully, advantage being taken of the die-joint face for 


we 


' 


























Fic. 9.—SHOWING GROOVING OF THE 
Die FACE FOR VENTING PURPOSES. 


air-venting by means of shallow grooves across the 
face of the die joint. This feature is shown in Fig. 9. 
These grooves at the casting cavity are approximately 
0.005 in. deep, deepening at the back of the die to 
0.010 to 0.015 in. The vents must not be too deep 
at the die cavity, otherwise the molten metal will have 
a tendency to flash into the vents, producing an un- 
sightly casting and possibility of the thin strip of 
metal breaking off on casting withdrawal and being 
left in the vent, thereby choking the vent. 

Cavities for bosses (Fig. 10) are formed at the face 
by bushes, vented in the manner just described; this 
will allow of the air in the boss cavity being forced out 
along the bush to the outside of the die, the molten 
metal, therefore, completely filling the boss cavity, 
and giving sharp definition to the boss face. 

Where it becomes necessary to place a large flat 
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area in the horizontal position, considering, say, a box 
type of casting with a large flat*bottom, to overcome 
entrapped air, vent pins again having along the wall 
of the pin, vent grooves as already described. 

Flanged castings are produced for sharp definition 
of the flange, by means of plates let into the die 
for the thickness of the flange, again suitably vent- 
grooved along the faces of the plates. Venting is 
extremely important, for quite apart from malforma- 
tion of the particular casting where not vented, the 
air vent operates as a suitable method for overcoming 
blowholes in the section of the casting. 


Mechanical Aids 
Where large quantities of castings are required, which 
will allow of additional cost for tool making, and to 
prolong the life of the die, various parts of the die 
can be designed to be withdrawn by means of 
mechanical aids, such as racks and pinions, and toggle 
lever movement. Such an arrangement is shown in 

Fig. 12. 


The castings, instead of 
being withdrawn from the 
die with the aid of foundry 
pliers, can also be ejected 
by means of ejector pins 
(Fig. 13). These mechanical 
aids greatly increase the 
length of life of the die, and 
often greatly increase the 
speed of operation, thereby 
assisting in the maintenance 
of die temperature. 





Ejector pins must be care- 
fully designed and allowed 
to float sideways, whilst 
rigidly held in position in 
length. The free floating 
movement is necessary to 
overcome binding of the 
pins. The plates for hold- 
ing the pins being mounted 
outside the die do not take 
up a corresponding temperature to that of the 
die, and there is consequently less expansion of the 
plates. In allowing the free floating play of the pins, 
it must be clearly understood that the pin must not 
have clearance at the point of contact with the*casting. 
If ejecting the casting from the die is resorted to, the 
runners and risers must also be ejected to avoid the 
breaking away of the casting, and probable breaking 
in. The chief consideration in the embodiment of 
mechanical aids must be the additional cost of such 
methods, and should only be resorted to where very 
large quantities of castings are required, and the die 
‘cost becomes a secondary consideration. 





Fic. 10.— SHOWS THE 
BUSHING OF THE Boss 
CAVITY TO PERMIT OF 
VENTING. 


Loose Pieces 
When the casting is of such a complex nature that 
the splitting of the die into main operating die parts 
will not allow of the casting being withdrawn, separate 
loose parts are introduced into the die parts forming 
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the necessary undercut part of the particular casting. 
Such loose part is made in mild steel, and is keyed 
into position in the main die part. The main die part 
being withdrawn, the loose piece is left in position 
on the casting, and is withdrawn from the casting either 
whilst the casting remains in the remainder of the die, 
or when the casting has been withdrawn from the 
die. 
Collapsible Cores 


The coring of complex castings often necessitate the 
use of a collapsible metal core (Fig. 15), in which the 
parts of the core are constructed around a main key 
piece and keyed in position to this piece. The core 
operates by first withdrawing the main key piece and 
collapsing the other pieces, one piece at a time being 
withdrawn from within the undercut formed in the 
casting, until all pieces have been withdrawn. Assembly 
of the loose pieces for the next cast takes place either 
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Fic. 11.—SHOWING THE USE OF VENT 
GROOVED PLATES AND PINS. 


outside or inside ‘the die. To assist operation and 
maintain die temperature it is sometimes necessary 
lo operate with two sets of collapsible cores. 


Sand Cores 


Complex castings with intricate coring are often 
tequired to be made where it becomes impracticable 
to use a collapsible core; in this case use is made of 
sand cores. Examples are shown in Figs. 16 and 17. 
fo maintain the general accuracy required of a gravity 
dic casting, the sand cores are produced from a 
machined metal corebox, accurately machined in size, 
particular care being taken that the core print is formed 
by an accurately machined metal core print plate. 
The sand core is produced from sea sand, using bond- 
img mixtures. The core prints should*be produced 
from stronger bonded material to ensure that rubbing 
when locating into the die print will not reduce the 
size of the print. The sand core must be soft enough to 
yield and not resist the contraction shrinkage, but it 
must be strong enough to retain its form whilst being 
adie’, and whilst the metal is being poured into the 
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The sand core is placed into the die in a heated con- 
dition; the die and sand core therefore being hot, the 
core is subjected to fairly rough handling and must 
withstand such treatment. The cores must be 
permeable enough to allow the passage of gases formed 
when the molten metal comes into contact with the 
core, and adequate means must be provided to allow 
of easy escape of such gases through the die. The 
usual venting methods as applied to sand cores for 
sand castings can be used, that is, the introduction of 
core wax, filling the centre of the core with small 
pieces of coke, but all venting methods employed must 
ultimately lead to the main vents in the die. 

It is of utmost importance in gravity die casting that 
the sand cores should be thoroughly baked, to allow of 
the utmost decomposition of the bonding material 





Fic. 12.—THE RACK AND PINION METHOD OF 


WITHDRAWAL INCREASES Die LIFE. 


without collapse of the core. The die, unlike a sand 
mould, is not permeable, and therefore the sand core 
should give off as little gas as possible, so that the 
venting means in the die will allow of the gases driven 
off the sand core to be freely emitted from the die. 
To maintain the general accuracy required of gravity 
die casting, the core must be positively located in 
position and firmly to resist possible movement created 
by the flow of liquid metal. When it is necessary to 
centralise sand cores in location by means of the die 
pins, metal bushes are moulded into the sand core. 


Inserts 


Inserts of brass or steel can readily be cast in posi- 
tion in die castings. The inserts are provided with 
means to allow the aluminium alloy to key to the 
insert. One of the most popular methods is for the 
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insert to be produced in hexagonal form, and undercut 
in its-length by a groove, the hexagonal shape of the 
insert will prevent the insert from turning, and the 
slot in the length of the insert will prevent the insert 
from moving in the longitudinal direction. Another 
method is for the insert to be coarsely knurled on the 
outside, which will allow the aluminium to key tightly 
to the insert. Means are provided in the die for 
locating the inserts accurately into position. 

All inserts must be thoroughly heated before casting 
in to enable the molten aluminium alloy to flow 
tightly to the insert and upon solidification to knit 
closely. Inserts must be thoroughly degreased, as any 
traces of grease left on the insert will cause blowing 
to take place, leaving large cavities around the insert. 
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Fic. 13.—SHOWING USE oF EJECTOR PINS FOR 
. STRIPPING THE DIE. 


The die pins carrying the insert must be made for easy 
withdrawal, for should the slightest sticking take place, 
there is a possibility of locsening the insert when 
withdrawing the die pin. 


Coating of the Dies 


The die cavities—including runner and risers—are 
coated with a heat isolating and refractory preparation. 
The coating, providing a protective medium against 
erosion by the molten aluminium alloy, further facili- 
tates the extraction of the casting from the die, and 
plays an exceedingly important role in assisting the 
fluidity of the liquid metal, and in the compensation 
of crystallisation shrinkage. The type of coating 
required to be applicd is dependent upon the par- 
ticular casting to be made, whether of thick or thin 
section, its complexity, composition of the alloy, and 
its fluidity. 
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The coating being essentially a poor heat conductor 
assumes a much greater temperature than the die 
itself, and this factor is employed to encourage solidi- 
fication in equilibrium by the exploitation of 
differential coating. The skilful use of differential 
coating—that is, a heavy coating for thin sections, 
thereby delaying solidification, and a thin coating for 
heavy sections, thereby hastening solidification, 
associated with the removal of all coating from very 
thick masses still further to hasten solidification— 
complex castings with masses remote from runner and 
risers can be successfully produced. Very heavy coat- 
ing should be applied to runner and riser cavities to 
ensure delaying solidification as long as it is considered 
necessary to allow full compensation for shrinkage. 
It is obvious that the heat isolating properties of the 
coating diminishes during production, and will require 
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Fic. 14.—DEVELOPMENT OF THE EJECTOR 


METHOD TO INCLUDE RUNNERS AND 
RISERS. 
renewing. It depends upon the casting being made as 


to how: often the coating is to be renewed. 

It is possible for coating to be quite effective for 
four or five days. On the other hand, the complexity 
of the casting may demand a renewal of the coating 
every day. The die coating plays a very important 
part in maintaining a balanced die temperature, coating 
poorly applied or incorrectly prepared will not play its 
part in the compensation of crystallisation shrinkage, 
and all kinds of troubles will be experienced, such 
as short-run‘ castings, cracks, sinks, blowholes, etc. 
Too heavily applied coating will create too delayed 
solidification with its consequent mechanical weak- 
nesses. Loose parts acting as chills, or copper chills, 
should not be coated. 

Many substances can be used as the chief ingredient 
in a die coating, such as French chalk, china clay, 
whitening, talc, asbestos, mica and fire clay, 
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graphite, etc., either alone or in combination. The 
base material being mixed with water ‘and silicate of 
soda, the silicate of soda acting as a bonding material 
for adhesion to the die face. A very effective coating 
which has been used for a great many years is of 
the following composition:—3 parts powdered ball 
whitening; 1 part silicate of soda, and 15 parts 
water. 

This can ‘be varied for heavy or light castings by 
less or more water. Colloidal graphite added to the 
coating will assist in the easy extraction of the casting— 
acting as a dry lubricant. The method of applica- 
tion’ is by means of : 
spraying the die parts, 
having been previously 
slowly and evenly heated 
up to a temperature of 
approximately 200 deg. 
C. The correct tem- 
perature can be deter- 
mined by being just hot 
enough to evaporate the 4 
water. If the die is not 
sufficiently hot the coat- 
ing will blister, and if too 
hot the coating will 
become very coarse, and 
tend to flake off. All die 
jeint faces, sliding faces, 
die and loose cores, are 
lubricated whilst hot by 
rubbing with a com- 
pound of graphite and 
oil. The oil burning out 
leaves the graphite as a 
dry lubricant. 

The dies now suitably 
prepared are _ heated 
either by placing in a 
muffle furnace, or by 
externally applied gas 
flames, to a temperature 
of approximately 350 to 
400 deg. C. The die 
Operates at a_ speed 
determined by the solidi- 
fication of the heaviest 
section, usually the risers, the 
maintained during casting 
amount of metal .poured into the die, and the 
speed of operation. It is therefore important, 
when the design of the die is under consideration, that 
the die parts are designed for easy and rapid with- 
drawal. As the solidification of the runner and risers 
is one of the main determining factors of the speed 
of operation and the maintenance of die temperature, 
it is necessary, apart from consideration of costs of 
remelt, to keep the bulk of the runners and risers 
down to an absolute minimum, consistent with the 
bulk required to provide adequate compensation for 
crystallisation shrinkage. 
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Fic. 15.—SHOWING THE USE 
OF COLLAPSIBLE CORES. 


temperature being 
operation by the 
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Fic. 16—SHOWING THE USE OF SAND CORES IN 
DIE-CASTING PRACTICE. 


Melting and Maintaining Temperature Control 


It is of utmost importance to maintain strict’ tem- 
perature control of the bath of liquid metal. The 
method usually resorted to is for the furnace from 
which the operator is working to be maintained at a 
predetermined temperature and replenished with molten 
metal at the correct temperature from a melting plant. 
The furnace from which the operator works is usually 
described as a maintaining or holding furnace. 

The temperature of the molten alloy is determined 
by the fluidity of the particular alloy to be used, but 
should be maintained as low as is consistent with 
complete filling of the die cavity, taking into considera- 





Fic. 17.—A SECOND EXAMPLE OF THE USE OF SAND 
Cores. 
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Gravity Die Casting 





tion fluidity for feeding purposes. As in all casting 
processes, over-heating of the metal must be avoided. 

Crucibles of non-metallic material are preferably 
used for melting and maintaining, all risk of absorption 
of iron in the melt thus being avoided.- The metal is 
poured into the dies by wrought-iron ladles. The 
ladles must be coated to avoid any possibility of 
metallic inclusion to the molten alloy, and the coating 
continually renewed. 





Fic. 18.—Tue DIE-CASTING TABLE IS ADJUSTABLE 
AS TO HEIGHT AND CAN BE SET AT AN ANGLE. 


During pouring operations the ladle should be held 
as closely to the die as possible, thereby creating 
only a short stream of molten metal from the ladle 
lip to the runner cavity, thus decreasing the length 
of stream of molten material and consequent oxida- 
tion. The molten stream should during pouring opera- 
tion at no time be broken and the pouring volume 
maintained; a broken stream has a tendency to entrap 


air in the metal, causing probable formation of blow- 
holes and drossy inclusion, with consequent porosity, 
The pouring should be timed so that the mould 
cavity will fill fast enough to prevent coal shuts and 
mis-runs, but at the same time slow enough to promote 
progressive feed. It is obvious that the pouring speed 
is determined by the fluidity of the alloy and the 
metal temperature 

The dies in operation are mounted on tables. The 
tables—a typical one being shown in Fig. 18—should 
be adjustable to facilitate easy working to the 
height of the operator. It is often found in 
operation that a die requires tilting at an angle to 
allow of a certain part of the die cavity being filled 
with molten metal, forcing air in the cavity up an 
inclined plane, to avoid the trapping of air. 








INITIAL EXPERIENCE IN HYDRAULIC 
CLEANING IN A STEEL FOUNDRY 
FETTLING SHOP 
(Continued from page 350.) 


tons,so that the total cost of operating the Hydro-Blast 
plant on this basis works out at a figure of the order 
of £1 per ton for the castings going through. 

Set against this, there are savings on the other fettling 
operations, and savings arising from sand reclamation. 
There are also savings due to increased reclamation of 
core grids and core rods. These can be salvaged in a 
much less damaged condition, and with more prompt- 
ness, so that the proportion re-usable is substantially 
increased. These savings can obviously be substantial, 
but no attempt is made here to estimate what they 
add up to, as this will depend on local foundry condi- 
tions, and, in this respect, no two foundries are alike. 

In the Author’s opinion, it will be difficult to prove 
any marked saving in the cost of cleaning castings as 
a result of operating this process. The plant, however, 
has the advantage of creating markedly improved shop 
conditions, and there is also good reason to think that 
it will go a very long way towards eliminating the risk 
of silicosis, the incidence of which has been found 
to be a serious matter in steel foundry fettling shops 
generally. 

This cleaning process should prove to be a valuable 
asset to the foundry industry, generally, and enable it 
to provide conditions for its workpeople which will 
compare favourably with other branches of engineer- 
ing. If this proves to be the case. one of the main 
hindrances to the full development of foundry processes 
will have been removed. 

Before concluding the Paper, the Author would like 
to acknowledge the help that has been given in its 
preparation by Pneulec, Limited; also their kindness in 
permitting the reproduction of the drawings of the 
various items of plant that it contains, and supplying 
se _ on which the description of the plant has been 

ased. 

He would also like to thank the directors of F. H. 
Lloyd & Company, Limited, for permission to use the 
data that has been accumulated during the operation 
of the plant at their works, and all those who have 
helped in the preparation of material for this Paper. 
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INITIAL EXPERIENCE IN 


HYDRAULIC CLEANING IN A 
STEEL FOUNDRY FETTLING SHOP 


By F. N. LLOYD (Member) 


(4) Test Results on Reclaimed Sand 


Laboratory Tests.—The writer is indebted to 
Dr. W. J. Rees, and his staff at Sheffield 
University, and the Moulding Materials Sub-Com- 


mittee of the Iron and Steel Institute’s Steel Cast- 
ings Research Committee, for the following com- 
parative data of the properties of sand as reclaimed 
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(Continued from page 324.) 


drying at 105-110 deg. C.; the difference in specific 
surface is due principally to the difference in mechani- 
cal grading. The difference between the average 
coefficients of angularity for the sand grade is within 
the experimental error. The coefficients of angularity 
for the three principal sieve fractions also show fairly 
close agreement. 


TaB_e I1.—Mechanical Grading. 





Per cent. retained 
































| Garsides Arnolds 2 pts. 6CW 2 pts. 6CW Hydro-Blast. 

on B.S.1 6CW . ‘ D6A 1 part 26A 1 part 262A |————_—__ ——_———— 
Sieve No. igi tT (Calculated). (Actual). Sample 1. Sample 2. 

5 | 0.0 0.0 0.0 | 0.0 0.0 0.0 

8 0.1 0.4 0.2 0.2 0.% 0.1 

10 0.1 0.2 0.1 0.1 0.2 0.1 

16 | 2.7 1.6 2.3 3.2 2.4 1.3 

22 11.2 0.8 7-3 9.1 7.4 4.9 

30 38.4 0.8 25.8 24.5 22.0 17.3 

44 | 34.3 1.5 23.3 21.8 31.5 29.5 

60 9.5 14.1 11.0 12.0 21.4 18.7 

72 | 2.7 15.0 6.8 7.0 4.9 7.5 

100 | 0.5 28.8 9.9 9.6 5.5 9.4 

150 | 0.3 29.4 10.0 9.9 3.0 6.6 

Passing 150 | 0.2 7.4 2.9 2.4 1.4 4.6 

Total = . .| 100.0 | 100.0 100.0 100.0 100.0 100.0 





by the Hydro-Blast process, and the new sands from 
which this reclaimed sand originates. These tests cover 
the following properties: (i) Mechanical grading; (ii) 
specific surface and angularity; (iii) chemical analyses; 
and (iv) moulding properties of (@) bentonite-Kordek 
mixes, and (5) linseed oil mixes. 

_(i) Mechanical Grading.—The gradings of the Gar- 
side 6CW and Arnolds’ 26A sands and of the mixed 
sands, together with those of two samples of the Hydro- 
Blast sand are given in Table 1. The first sample of 
the Hydro-Blast sand is representative of the sand 
being delivered to the sand system by the Hydro-Blast 
Plant at one time; the second sample was collected over 
a period of twelve working days, and should be an 
average sample of the Hydro-Blast ‘sand. The first 
sample is rather different in grain size distribution from 
the mixed new sands; in particular, some of the finer 
grains have been lost. The second sample is nearer in 
grading to the mixed new sands, but is slightly finer: 
this may be due to some of the moulding sands con- 
taining a higher proportion of the fine sand than was 
the case in the first sample. 

,\") Specific Surface and Coefficient of Angularity.— 
he specific surfaces of the mixed new sands and the 
first sample of Hydro-Blast sand were determined after 





(iii) Chemical Analyses.—Representative analyses. of 
Garsides 6CW sand and Arnolds’ 26A sand are given 
in Table IV. From them the analysis of the mixed 
sands has been calculated for comparison with that 


TaBLeE II1.—Specific Surface and Angularity. 





Hydro- Blast 











2 pts. 6CW rir 
1 pt. 26A. Sample 1. 
Specific surface, sq. cm./gm. .. 98.0 81.0 
Av. coeff. of angularity of sand 
grade .. he es pa 1.15 1.16 
Coeff. of angularity (—22+30) 
mesh .. ae Se =a 1.15 1.16 
Coeff. of angularity (—30-+-44) 
mesh. .. - 4a is 1.16 1.18 
Coeff. of angularity (—44+-60) 
mesh .. Ka & ae 1.19 1.18 





of the Hydro-Blast sand. The latter contains rather 
more iron and has a higher loss on ignition than the 
mixed new sands. 
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(iv) The Moulding Properties of Mixes Containing 
New Sand and Hydro-Blast Sands.—Two series of 
tests were made. In the first the sands were bonded 
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Hydro-Blast sand. It is probable that the second 
sample taken over 12 days is more representative; as 
shown below, it gives slightly lower green and dry 
strengths, but is comparable in permeability. Some 
of the mixed new sand was regraded to match the 
first sample of Hydro-Blast sand; this regraded sand 


Tante IV.—Chemical Analyses. 





Garsides 
6CW 


Arnolds 2 pts. 6CW Hydro-Blast 
26A. 1 pt. 264 sample, 
(calculated). R 





be Tas ce ae Pek eek, oe 98.89 
TiO * ace a “% aa nee 0.02 
Fe,0, SE SAS 7 ie a emer 0.22 
Al,O, a se ate a ad ik 0.32 
CaO ee ee sie a -* i 0.09 

lisasK,O .. és ‘e a ~ 0.14 
Loss on ignition .. os < os oe 0.20 


Per cent. 


Per cent. Per cent. 
98.21 97.68 
0.03 0.02 
0.35 0.60 
0.65 1.13 
0.11 0.02 
0.09 0.03 
0.23 — 
0.25 0.47 


a") 
@ 
“ 
oa 








99.94 











S| soos 008 
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99.92 99 .95 





with bentonite and standard Kordek (dextrin), while 
in the second, linseed oil was used. 

(2) Bentonite-Kordek Mixes.—The bentonite and 
Kordek were added in the same proportions as used 
in the facing sand for box moulding. The new sand 
(2 parts 6CW:1 part 26A) gave a higher strength 
and lower permeability than the first sample of the 


gave strength and permeability values in between those 
of the new sand and Hydro-Blast sand. Some of the 
first sample of Hydro-Blast sand was regraded to 
match the new sand; this regrading gave a slight 
increase in strength and a slight reduction in per- 
meability. Thus, after making allowance for the 
differences in mechanical grading, mixes containing 


TaBLE V.—Bentonite-Kordek Mixes. 


New sand 
regraded 


Hydro-Blast 


Hydro- Blast 
Mixed new sand 


to match Hydro-Blast sand as received. sand as regraded 


received. to match 
new sand, 





Bentonite, per cent. é 
Standard Kordek, per cent. 
Water, per cent. ‘ 
A.F.A. compression test- pieces rammed 
three times— 
Bulk density, grm. per c.c. 
Permeability No. . 
Green composition strength, Ib. per 1. 
in. ‘ 
Dry composition strength, ‘Ib. per sq. in. 
A.F.A. test-pieces rammed 10 times— 
Bulk density, grm. per c.c. 
Permeability No. ‘ 
Green composition strength, ‘Tb. per 
sq. in. 
Dry composition strength, Ib, per 4 
i. ; 
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Hydro-Blast sand have rather less strength than those 


® containing new sand. 


()) Linseed Oil Mixes.—Hydro-Blast sand and new 
and (2 parts 6CW:1 part 26A) were bonded with 
2per cent. linseed oil. Tensile test-pieces, after baking 


at 200 deg. C. for 2 hrs. gave the following 
strengths: — 





| Hydro-Blast Sand. |New Sand. 








Sample 1. | Sample 2. | 


Tensile strength, lb./sq. | 





in. 


190 | 213 . 275 








Thus the Hydro-Blast sand gives: a lower tensile 
strength than the new sand. 


Conclusions 


Sand which has passed through ‘the Hydro-Blast 
plant differs slightly in mechanical grading from the 
new sand. The grain shape does not appear to be 
altered by the deposition of carbonaceous matter 
on the sand grains. The mixes prepared with Hydro- 
Blast sand are not quite so strong as those prepared 
with new sand, probably because of the carbonaceous 
deposit on the Hydro-Blast sand grains. 

It will be seen that, as far as laboratory tests show, 
the reclaimed sand mixtures are very slightly weaker 
in bond strength than mixtures made from entirely 
new sand with identical additions of bonding material. 
This slight weakness indicated is thought to be due 
to the adhering carbonaceous bond. It can be made 
good by a slight increase in the amount of bonding 
materials used, and this increase in bonding materials 
does not have any measurable effect on the properties 
of the sand for foundry purposes, as compared with 
new sand. 

The above conclusions are generally borne out by 
anumber of direct comparative tests that have been 
made in the foundry on identical castings made under 
similar conditions, from sand reclaimed from the Hydro- 
Blast and from entirely new materials. The general 
conclusion drawn from these. tests has been that 
castings made from Hydro-Blast sand are in every 
way equal to castings made from new sand. 


(5) Handling and Drying Problems Involved 


At the time of installation of this plant, it was 
decided not to instal handling plant for dealing with 
the reclaimed sand, as information on the subject was 
lacking then, and it was thought desirable to gain 
€xperience of the operation of the plant, and the 
properties of the reclaimed sand, before deciding on 
the type of plant to be installed. 

The only actual experience on sand reclamation on 
production scale at present with this plant is limited 
entirely to greensand castings, where it has been 
found to be most convenient to utilise sand reclaimed 
from the plant. Here, the whole of the sand which 
reclaimed in the normal process of casting cleaning 
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in the heavy dressing department is being utilised in 
the light foundry for the production of greensand 
castings, with results in every way up to the standard 
of castings made from new sand. 


The designed sand handling capacity of the plant 
under consideration is 5 tons per hr., and, although 
this is much in excess of any quantity of sand which 
would go through the plant in the ordinary course of 
casting cleaning, it was specified partly to deal with 
peak loads, and partly with an eye on the economies 


which would be available if sand reclamation were 
successful. ; 


It has been found that, by discharging the sand into 
skips which are perforated at the bottom, the surplus 
water will drain out in a matter of two or three hours, 
leaving the sand with a water content of the order of 
8 per cent. This is not markedly greater than com- 
monly has to be dealt with in new sand, and reclaimed 
sand with this moisture content, when mixed with 
hot knock-out sand in equal proportions, results in a 
mixture whose moisture content is suitable for. ordi- 
nary greensand use in the light foundry. Further- 
more, it is found that the use of wet new sand is 
preferable to that of dried new sand in.the sand- 
preparation process, from the point of view of keep- 


ing down dust in the milling process and cooling the 
knock-out sand. 


To obtain the maximum of sand reclamation with 
the plant, it is necessary to find means of introducing 
additional sand into the room, without interfering 
with casting cleaning. This can be done by filling the 
skips, which are delivered to the plant for the removal 
of reclaimed sand, with old sand from the foundry, 
which is normally removed to the tip, and discharg- 
ing this on to the floor of the room. 


Possible economies due to sand reclamation, by 
whatever means it is accomplished, are considerable, 
and are made still more desirable by wartime and 
probable post-war conditions. Not only is the cost 
of new sand considerably reduced, but the disposal 
cost of surplus foundry sand, which is too often lost 
sight of, is eliminated. Furthermore, the storage faci- 
lities necessary for new sand are lessened. These faci- 
lities already exist in most foundries, but they should 
be capable of being utilised in conjunction with the 
sand-reclamation process, for the purpose of draining 
off the surplus water from the reclaimed sand. 


CAPACITY AND OPERATING COST 


It will be appreciated that the figures presented in 
this section are based on an operating period of the 
order of five months, and this is really too short a 
period to get an accurate picture of either capacity 
or Operating cost. It is, however, thought worthwhile 
to include them by way of giving a rough and ready 
yardstick of the capabilities and cost of operation of 
the plant, operating under the conditions described in 
this Paper. Enough experience has been gained to 
indicate that considerable improvements in terms of 
capacity and operating cost will be possible, as still 
further experience is gained. 
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(1) Capacity—For purposes of capacity measure- 
ment, tonnage is thought to be the best yardstick to 
use. There is a very considerable variety of castings 
going through the plant; but, in spite of this, it is 
found that the ratio of total volume of castings to 
tonnage, spread over a period, comes out reasonably 
constant, and this is confirmed by a similar stability 
when ratios of moulding and coremaking costs per ton 
are considered. 


On an actual week’s test, taken on a day shift, it 
was found that 27 tons of castings were cleaned by 
one gun, and 39 tons by the other. The standard of 
cleaning was quite thorough, and there was compara- 
tively little sand removal left to be done. 

On the basis of this trial, it is thought that the 
capacity for one gun, on an ordinary 47-hr. shift, is 30 
to 40 tons per week, or, for the complete plant of 
two guns, working day and night, 120 to 160 tons 
per week. 


It is found that the actual amount of work turned 
out depends a great deal on conditions, and the fol- 
lowing are points which specially need to be con- 
trolled : — 


(i) The way in which the operator tackles the job, 
and it may be said here that a prolonged training time 
is not necessary to enable a man to get down to this 
job effectively. 


(ii) The amount of idle time on the plant, and this 
can be analysed down to:—(a) Idle time within the 
control of the operator; (b) idle time due to the neces- 
sity for re-positioning castings with the crane; (c) idle 
time for cleaning purposes, washing away sand and 
lifters, etc.; and (d) idle time due to plant breakdown. 
In this test, the total idle time from all causes was 
47 per cent. of the total time spent through the week, 
and there is obviously a margin for improvement on 
this figure. Bearing everything in mind, it would seem 
that, if the idle time could be reduced to 25 per cent., 
this could be considered a pretty good performance. 

(iii) The suitability of the sand supplied to the gun, 
from the point of view of grading. It is thought that 
the type of sand being used in this plant is very nearly 
ideal for the purpose, and it is possible that, where 
sands of a finer grain size are used, it may be found 
desirable to supply a special grade of sand to improve 
the effectiveness of the cleaning. This is based on the 
experience of another user of the plant. 

(iv) Correct operation of the sand feed from the 
blast sand tank to the gun. 

(v) In general, it can be said that the amount of 
mechanical troubles experienced on this installation 
were considerably less reel was anticipated, either by 
Pneulec, Limited, or by the Author, bearing in mind 


previous experience and the conditions prevailing at 
the time. 


(2) Operating Cost——The following is an estimate of 
the annual overhead cost of operating the plant with 
two guns on a 47-hr. shift basis: — 
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| Estimated cost per annum. 


On 47-hr. 


On 994 
week. 


hours. 





£ £ 

. Electric power and lighting 214 453 

. Water (including water heat- 
ing) ‘ a sie 485 1,027 

. Routine maintenance - 430 910 : 

. Depreciation. . : : 1,542 2,142 

. Interest ar Re am 846 846 

3. Insurance .. ... a 20 20 





£3,537 £5,398 








Output per annum 8,174 tons 


Rate per ton 


3,861 tons 
£0.943 £0.66 
(18s. 11d.) (13s. 2d.) 


(These figures do not include .direct wages paid to the 
operators.) 








The outputs stated are based on an actual recorded 
gun usage time of 53 per cent. of the total time worked. 
This is obviously capable of improvement, and relates 
to conditions prevailing at the time of the test. The 
water costs stated relate to 67 per cent. gun usage, and 
a higher gun usage figure has been taken, owing to the 
necessity prevailing at the time for using the high-pres- 
sure guns for washing down sand from underneath the 
floor of the room, as well as for cleaning castings. 
Measures are in hand to eliminate the necessity for 
this. 


In arriving at these figures, the electric power cost 
is based on 89 h.p. being in continual use, out of a 
total h.p. of 107. This will be on the high side, in 
accordance with the idle time on the guns, when the 
high-pressure pumps will not be in operation. 

The cost of the water consists of exactly equal 
amounts for the actual cost of the water, and the cost 
of heating it. The cost of the water is based on the 
figure for the general works supply, which is: 3d. per 
1,000 galls. This figure, as stated above, is based on 
a previous estimate of gun usage of 67 per cent. The 
water is heated by means of a calorifier, and the full 
cost per annum works out at £287. This has been dis- 
counted to the tune of 30 per cent. for summertime 
conditions, when it is unnecessary to heat the water. 


The figure given for routine maintenance Is approxt- 
mate, and is based on the maintenance operations now 
being done, but, here again, further experience 1s 
necessary before it can be said whether this figure 1s 
too high or too low. There is no figure included for 
repairs, owing to lack of experience. Depreciation 1s 
based on 9 per cent. on plant and 24 per cent. on 
building work, and interest on the capital cost of the 
installation is computed at 4 per cent. ; 

It will be seen that, if one takes the capacity of the 
plant for a 47-hr. week at 35 tons per gun, then the 
output per annum for two guns for 50 weeks is 3,500 


(Continued on page 346, column 2.) 
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NEWS IN BRIEF 


THE MONMORE GREEN ROLLING MILLS COMPANY 
(1924), LIMITED, has been wound up. 

THE SHARROWS Point PLANT of the Bethlehem Steel 
Company have discarded the standard thimble method 
of determining the quantity of dust in blast-furnace 
gas and are now using the sugar method. 

THE MINISTRY OF WoRKS is to acquire the whole 
of the remainder of the Munden estate west of the 
§. Albans by-pass road, Watf Jr establishing a 
centralised research station fo. .¢ Department of 
Scientific and Industrial Research. 


BECAUSE THERE ARE 75,000 reportable eye injuries 

in American industry, Battelle Memorial 
Institute is undertaking a research to obtain informa- 
tion to be placed at the disposal of safety goggle 
makers and other interested parties with a view to the 
material reduction of this figure. 


THE MINISTRY OF FUEL AND PowER have issued Fuel 
Efficiency Bulletin No. 41—‘ How to Look After a 
Boiler Plant.” Under 13 headings, sound instructions 
are set forth for the proper conduct of boiler firing. 
Moreover, by the side of most injunctions is reference 
to another bulletin, the “ Stoker’s Manual,” wherein 
further details of the job are outlined. 

THE IRON AND STEEL CONTROL has resumed the pub- 
lication of monthly figures relating to pig-iron and steel 
output. It is hoped shortly to publish full details of 
iron and steel production, as well as raw materials and 
other statistics dealing with the operation of the in- 
dustry for the war years 1939 to 1944. The output of 
pig-iron in July was at the annual rate of 7,010,000 
tons, while the annual rate for steel ingots and castings 
was 11,118,000 tons. 

ADDRESSING the Australasian Institute of Mining and 
Metallurgy, Mr. Essington Lewis, former Director- 
General of Munitions and Aircraft Production, said 
that Australia had attained during the war years an 
industrial development which ordinarily wouid not 
have been attained in 30 years. In peace she must 
make more of her own, and, if possible, of the world’s, 
consumer goods. This did not mean making every- 
thing and buying nothing, but she could go far along 
the industrial road without greatly bothering exporter 
nations. 

THE STEEL CORPORATION OF BENGAL announces that 
the profit for 1944 (rupees at 1s. 6d. to the pound) was 
£1,069,926, against £1,029,163 for the previous year. 
The net profit was £247,026 (£228,075), after charges 
including £262,500 (same) for depreciation, £142,217 
(£129,478) for share of profit payable to Indian Iron & 
Steel Company, £19,660 (£23,841) for debenture in- 
terest, and £330,000 (£315,000) for taxation. After 
ordinary dividends amounting to 14 annas per share, or 
8} per cent. (same), there remains £21,821 (£13,370) to 
be carried forward. 


_A CONSIDERABLE SIMPLIFICATION and relaxation of the 
licensing procedure for industrial electrical equipment 
‘8 embodied in the Control of Industrial Electrical 
Equipment (No. 4) (Revocation) Order, 1945. As from 
August 20 it will no longer be necessary for an 
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acquirer to obtain a licence before placing an order 
for any industrial electrical equipment. A system of 
selective control has been introduced to take care of 
Service and other essential requirements for certain 
items where the supply position does not permit of 
complete relaxation of licensing. 


PERSONAL 
. Mr. E. R. CARTWRIGHT has joined the board of the 
Whessoe Foundry & Engineering Company, Limited. 

Mr. J. G. Girpwoop has been elected a director of 
William Beardmore & Company, Limited, in place of 
Mr. J. B. Talbot-Crosbie. 

Mr. J. H. Raine, mill engineer with Dorman, 
Long & Company, Limited, of Middlesbrough, at their 
Acklam Works, has retired after 42 years’ service. 

Mr. SPENCE SANDERS has relinquished his. position 
as deputy managing director of High Duty Alloys, 
Limited. He will retain his seat on the board of 
International Alloys, Limited. 


Mr. J. E. C. Batley, chairman and managing 
director of Baird & Tatlock (London), Limited, has 
been elected president of the Scientific Instrument 
Manufacturers’ Association of Great Britain. 

Mr. G. WILTON LEE has been appointed managing 
director of Arthur Lee & Sons, Limited, steel manu- 
facturers, of Sheffield, in succession to his father, Mr. 


Percy W. Lee, who retains the chairmanship of the 
firm. 





Mr. THOMAS BLUNT, who until recently was liaison 
officer in Sheffield and district for the Iron and Steel 
Control, is now in charge of tyres, wheels, and axles 
at control theadquarters, Ashorne Hill, near Lea- 
mington. 

Mr. T. G. RopGer has resigned his position as sales 
manager of the United Strip & Bar Mills (branch of the 
United Steel Companies, Limited) to take up the 
appointment of commercial manager of the New Jarrow 
Steel Company, Limited. 

Mr. J. B. Lewis has been appointed general man- 
ager of Robert Stephenson & Hawthorns, Limited, 
locomotive engineers, Darlington. In 1925 he was 
appointed assistant locomotive and carriage superin- 
tendent of the Burma Railway Company, Limited, and 


afterwards held an appointment with the Burma 
Government Railways. 


Mr. JOHN CAMERON, past-president of the Institute 
of British Foundrymen, and his brother, Mr. T. P. 
CaMERON, have retired from the positions of joint 
managing directors of Cameron & Roberton, Limited, 
South Bank Ironworks, Kirkintilloch, near Glasgow, 
as from August 1. Mr. John Cameron has had 60 
years’ service. in the foundry, and Mr. T. P. Cameron 
has been 56 years with the firm. Both retain their 
seats on the board and Mr. John Cameron will re- 
tain his directorships in Federated Foundries, Limited, 
Bennett’s Ironfoundry Company, Limited, and Inter- 
national Meehanite Metal Company, Limited. The 
direction and management of Cameron & Roberton, 
Limited, is being undertaken by Major JouN 
CAMERON and Mr. T. P. CAMERON, Jr. 
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MORE GOVERNMENT FACTORIES 
ALLOCATED 


Twenty more Government factories have been allo- 
cated by the Board of Trade for civilian production. 
Including those already announced, 74 Government 
factories, with approximately 20,000,000 sq. fit. and 
representing employment for about 200,000 workers, 
have now been allocated for civilian industry. Other 
negotiations are in progress. The 20 factories 
include the following :— 

Spennymoor, County Durham (452,000 sq. ft.).— 
Allocated to North-Eastern Trading Estates, Limited. 

Gateshead (31,000).—Liner Concrete Machinery 
Company, Newcastle (for building-trade machinery). 

Swinton, Mexborough, Yorkshire (556,000).— 
General Electric Company, Limited (electric cookers 
and household appliances). 

Doncaster (109,485).—Crompton Parkinson, Limited 
(electrical equipment). 

Grantham, Lincolnshire (176,000).—Aveling-Bar- 
ford, Limited (contractors’ plant, agricultural machi- 
nery, etc.). 

Redruth, Cornwall (14 acres)—Climax Rock Drill 
& Engineering Works, Limited. 

Newport, Monmouthshire (201,000).—Standard Tele- 
phones & -Cables, Limited. 

Cadoxton, Glamorganshire (25,000).—J. Collis & 
Sons, Limited (mechanical conveyers). : 

Hirwaun, Glamorganshire (935,380).—South Wales 
& Monmouthshire Trading Estates Company. 

Llandudno (112,000).—Ratcliffe Engineering Com- 
pany, Limited (prefabricated house units, household 
appliances, etc.). 

Wolverhampton (150,200). — Henry Meadows, 
Limited - (internal-combustion engines, etc.). 

Blythe Bridge, Stoke-on-Trent (507,242).—Projec- 
tile & Engineering Company, Limited (colliery equip- 
ment). 

Woodvale, Belfast (133,800).—-James 
Sons, Limited (textile machinery). 


Mackie & 





NEGATIVE RAKE MILLING 


The application of cemented carbide tips to cutting 
tools of the lathe type, which are used to develop a 
continuous cutting action, has now become a widely 
established practice, and is achieving excellent results 
over a considerable range of ferrous and non-ferrous 
materials. For processes involving an interrupted 
cutting action, such as milling, the application has been 
very much less marked; recent developments in the 
design of milling cutters, however, open up prospects 
of considerable advance in milling. The developments 
in question relate to cutters having negative rake cutting 
angles instead of the conventional types employing 
angles of positive rake, and the object of a booklet on 
the subject, issued by the Machine Tool Control, is 
to indicate the successful results already achieved by 
the use of negative rake cutters in the machining of 
ferrous materials. 


FOUNDRY TRADE JOURNAL 





AUGUST 23, 1945 


ENEMY OWNED PATENTS 


e 

The Council of the Chartered Institute of Patent 
Agents has had under consideration for some time 
the position of enemy owned patents and applications 
for patents made by enemy nationals. It has also 
considered the possible effects on British industry if 
a moratorium is granted in favour of the citizens 
of Allied countries and neutral countries to enable 
applications for patents to be filed here on the basis 
of applications made in the home country during the 
war, notwithstanding the fact that the normal period 
of time (twelve. months) allowed under the interna- 
tional convention for the protection of industrial 
property may have long since expired. 


As a result the Council does not recommend that 
any separate action should be taken on behalf of this 
country whereby enemy nationals, after the war, would 
be denied convention rights arising on basic applica- 
tions filed subsequent to the termination of hostilities, 
or filed at such a date that the ordinary period of 
twelve months allowed for a convention claim will not 
have expired when the application in the United 
Kingdom is filed. The basis of the international con- 
vention is reciprocity, and any one-sided arrangement 
forced on enemy nationals would on the face of it 
appear exactly contrary to the spirit of the convention. 
This country has ratified the convention and is bound 
by its conditions unless it withdraws from it. Any 
remedy, therefore, as -<:egards ordinary convention 
applications, should be sought along the lines of a 
revision of the convention by the contracting States. 





OBITUARY 


Mr. JoHN HENRY WEDGE, of Wolverhampton, died 
recently at the age of 57. He was managing director 
of B. E. Wedge, Limited, galvanisers, of Willenhall, 
which was founded by his father about 60 years ago. 
He was also managing director of Edward Howell & 
Company (Galvanisers), Limited, Birmingham. 


Mr. ALEXANDER MITCHELL, who died recently, en- 
tered the employ of Smith & Wellstood, Limited, iron- 
founders, of Bonnybridge, Scotland, in 1875. In time 
he became secretary and cashier, holding this post 
until 1940, when he relinquished the ‘secretaryship, con- 
tinuing as cashier. On July 31 last he completed a 
continuous service of 70 years with the firm. He was 4 
director of Mitchell, Russell & Company, Limited, 
Chattan Foundry, Bonnybridge. 


Mr. HENRY PEIRSON HARLAND, a director of Har- 
land & Wolff, Limited, shipbuilders and engineers, 
died at his home at Radlett, Herts., on August 10, i 
his 69th year. He was a nephew of the late Sir 
Edward Harland, M.P., a founder of Harland & 
Wolff, and was apprenticed to the firm in 1893. After 
serving with the Chinese Engineering Company if 
Tientsin, he returned to Harland & Wolff at the 
Belfast works in 1910 and was transferred to the 
Govan works in 1914. 


AUGI 
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THE LATE SIR ALLAN MACDIARMID 


Sir Allan Macdiarmid, chairman and managing 
director of Stewarts and Lloyds, Limited, and president 
of the British Iron and Steel Federation, whose death 
was reported in our last issue, was born at 
Glasgow on August 18, 1880, the son of the 
late Mr. A. Macdiarmid. Allan Campbell Mac- 
diarmid was educated at Kelvinside Academy, Glas- 
gow, and at Uppingham. Leaving school in 1898, he 
entered the office of McClelland, Ker & Company, a 
Glasgow firm of chartered accountants. He passed 
his final examination as chartered accountant in 1903, 
being first in the list of successful candidates from 
the west of Scotland in that year. In 1900 he was 
appointed secretary of Stewarts and Lloyds,* Limited; 
he became a director in 1918, and chairman and 
managing director in 1926. He took a leading part 
in the reorganisation and development of the British 
iron and steel industry and the steel tube industry 
in the years between the two wars. Under his chair- 
manship, Stewarts and Lloyds developed their under- 
taking at Corby, in Northamptonshire, designed to 
make use of the national resources of iron ore as an 
alternative to imported raw material for the supply 
of basic-Bessemer steel for the company’s new 


steel plant and tube works erected on the same site. 


Elected president of the British Iron and Steel 
Federation in March of last year, Sir Allan Mac- 
diarmid played a large part in formulating the new 
constitution which the Federation recently adopted. 


Besides Stewarts and Lloyds, Limited, his chairman- 
ships included that of the Stanton Ironworks Com- 
pany, Limited, and among the numerous companies of 
which he was director were Tube Investments, 
Limited, the United Steel Companies, Limited, and 
the Davy & United Engineering Company, Limited, 
The honour of knighthood was conferred upon him 
in the New Year Honours list last January. 


An Appreciation 
Sir Frederick Bain, M.C., writes: 


Few who came into contact with Allan Macdiarmid 
will forget him: none who had the privilege of his 
friendship will cease throughout life to treasure it. 
Born in Glasgow, educated at Kelvinside and later 
at Uppingham, he had the imagination and charm of 
manner of the Celt, the industry of the Lowlander, 
the trained mind of a man of figures, a sure sense of 
moral values and a tenacity of purpose which over- 
came all obstacles to what he believed was the right 
course of action. 


In his own industry he was an acknowledged master. 
As leader of his firm he was primarily responsible for 
the historic action which resulted in the great 
Stewarts and Lloyds works at Corby. Sir Allan him- 
self would perhaps have been content that Corby 
should be his monument. He saw the necessity for 
moving industry to its source of raw materials. He 
recognised the need’ for scrapping and rebuilding 
to keep British industry in the forefront. Atbove all 
he foresaw the desperate. situation in which this 
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country might be placed in case of war if she were 
left dependent on importation from abroad of iron 
ore. He lived to see the triumphant vindication of 
his policy. Corby is indeed a fitting memorial to the 
ironmaster. 

But Macdiarmid’s memorial could not be confined 
to the material. He had greater powers than he 
guessed. His great work as president of the Iron and 
Steel Federation has yet to be fully recorded, but 
he was not only a leader in the iron and steel in- 
dustry. He was recognised as a leader in industry 
generally.- His power lay in inspiring confidence, in 
drawing out the courage and devotion of younger 
men, and in the great strength which came from his 
deep faith and high ideals. 


Few could assess the greatness of his influence in 
the industrial world through his personal relationships 
and friendships. He was an individualist who recog- 
nised the mutual responsibilities of State and indus- 
try. He believed that industry must be a great com- 
munal effort. He understood his workers, his staff, 
his colleagues. He had the confidence and affection 
of all who worked with him. 


_ His appearance, with those nobly chiselled features, 
his soft voice, his modesty, his quiet friendliness of 
manner, his mastery of facts and his logical mind 
gave him great power in discussion. In the hours he 
loved when talk was free and uninhibited, the real 
man came out. No one who has ever shared these 
hours could be but exhilarated and vitalised by his 
courage, idealism and deep religious faith. The rare 
combination of qualities he possessed made Allan 
Macdiarmid what he was, a unique leader in industry, 
a good friend and a fine man. 


We have lost by his death one who seemed destined 
during the next few years to take an increasingly re- 
sponsible part in the leadership of industry as a whole. 
He would not have desired it, but the ever-growing 
confidence and trust in the man. would have thrust 
the responsibility upon him. 

It is difficult to realise that he had nearly reached 
the age of 65. He was at the height of his powers. 
There were big things for him yet to do; none could 
have added to the respect and affection with which 
his friends of all classes, professions and trades will 
remember him. 





COMPANY RESULTS 


(Figures for previous year in brackets.) 

Warner & Company—Trading profit for the year to 
June 30, £6,183 (£6,137); income from investments, 
etc., £831; taxation, £1,300 (£1,200); depreciation, 
£1,500 (£1,850); dividend of 74% (same); forward, 
£4,053 (£3,657). 

James Howden—Profit for the year ended April 30, 
£181,332 (£203,390); taxation, £150,000 (£139,000); de 
ferred repairs, £2,000 (£31,000); to general reserve, 
£10,000 (same); dividend of 15% (same); forward, 
£29,896 (£28,414). ; 
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Raw Material Markets 
IRON AND STEEL 


There is no appreciable change in the position 
governing the foundry trade; nor has there been any 
alteration in the situation as regards supplies of pig- 
iron. The high-phosphorus pig-iron used in the light 
foundry trade is still in rather restricted supply. The 
Control are licensing sufficient tonnages to cover the 
foundries’ current output, but there is not enough iron 
available to enable consumers to accumulate appre- 
ciable stocks, and there are virtually no reserves at 
the furnaces. Additional furnaces will have to be put 
in when the light foundry industry is able to acquire 
more labour. A very pressing and active period is in 
front of the foundries. The demand for castings for 
Government housing schemes alone will occupy them 
fully for an indefinite period. At present, however, 
foundries are not getting anything like the full output 
because of the man-power situation. 


The special irons used by the general engineering, 
speciality and jobbing foundries are in somewhat better 
supply. There are stocks of low- and medium-phos- 
phorus iron about and most of the foundries have 
reserves to fall back upon. It does not appear that 
these foundries will experience quite the same pres- 
sure for castings as the light foundry industry. At 
present some of them are very active, but there are 
many requiring additional orders, and it may be some 
time before the general engineering works and other 
consumers are operating fully on post-war produc- 
tion. The engineering foundries, in addition to low- 
and medium-phosphorus iron, use considerable ton- 
nages. of refined and hematite pig-iron, supplies of 
which are quite adequate. Fortunately, in recent 
months the scrap position has improved and no diffi- 
culty is experienced now in getting licensed tonnages 
of steel and cast-iron scrap. These foundries, too, 
are able to get ferro-alloys without any difficulty. 


Supplies of ganister and limestone are passing 
through freely and many consumers are putting down 
stocks as a reserve for the winter months. Cupola 
firebricks can also be obtained at short notice. There 
is no change in the coke position. Actually, foundry 
coke from Durham, South Wales and other districts 
is coming through on a satisfactory scale. There is 
not the shortage which it was thought would probably 
eventuate, and supplies are such from certain areas 
that foundries which have accommodation are building 
up reserves. 


Re-rollers’ are still anxious about supplies of billets 
(squares and flats) and blooms. Tonnages at present 
available from the home makers are just about suffi- 
cient for current requi.ements, but re-rollers have 
very little stock and, as trade is picking up, both for 
home and export, they are wanting much more steel 
than they can get at present. The position will im- 
prove later with the arrival of supplies ordered by 
the Control from the Dominions, but in the mean- 
time consumers are likely to have a lean time. Good 
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supplies of sheet bars are going to the sheet mills, 
which are heavily booked and have on hand at the 
moment much more work for galvanised and black 
sheets than they can cope with this year. Whether 
the collapse in the Far East will have any effect it js 
not possible to say at this juncture. In the meantime, 
the re-rollers of bars, light sections, strip, etc., are 
looking out for defective billets, crops, and the like. 


The position at the heavy-steel works is now more 
This is shown by the rather more pro- 
tracted rolling dates which most works are putting 
out for joists, sections and plates. Improved home 
conditions, together with rather heavy tonnages for 
export, have brought about this improvement. It is 
understood that the works have already booked as 
much export business as they can cope with by the 
end of the year. 





NON-FERROUS METALS 


With annual holidays at the works and additional 
breaks in celebration of the ending of the Japanese 
war, trade activity has been considerably reduced 
during the past few weeks. Consumption of non- 
ferrous metals, however, is on a good scale. 


There have been no further price changes since the 
recent increases in lead and zinc quotations, but it is 
‘by no means certain that a further spell of stability has 
set in. Now that copper is passing into consumption 
on the Continent, it would seem likely that a rise in 
the price of the metal may be seen fairly soon. As 
the present selling price of £62 per ton is below the 
world price, it follows that the British Government, 
directly or indirectly, is subsidising sales to consumers 
in this country, and it may be argued that there is no 
reason now that the war is over why this should 
continue. 


Consumption of all the non-ferrous metals should 
increase as more labour is made available to the work- 
ing-up factories. 

The conclusion of the Japanese war opens up pros- 
pects of the receipt in this country once more of tin 
from the Far East. No one quite knows, however, 
the position at the Malayan and Dutch East Indies 
mines, and obviously it will be some time yet before 
supplies begin to flow through on the scale to which 
we were accustomed in pre-war days. 





PRETORIA METAL INDUSTRIES have opened a new fac: 
tory at Industria—a suburb of Pretoria. 


THE UNION ENAMEL ComPANy, LiMiTED, of Durban. 
now under new management, has embarked upon the 
quantity production of porcelain enamelled cooking 
utensils. 


ParK Roya Coacu Works, Limitep, of Abbey Roa. 
Park Royal, London, have made an agreement with 
B.M.S., Limited, of Jupiter, Johannesburg, whereby the 
latter will engage upon the manufacture and sale of the 
former company’s design in the Dominion of South 
Africa and adjacent territories. 




















